Prostaglandins regulate surfactant protein A (SP-A) gene expression in human fetal lung in vitro.
We previously have observed that dexamethasone has a biphasic effect on surfactant protein A (SP-A) mRNA levels in human fetal lung in vitro. At concentrations of 10(-10)-10(-9) M, dexamethasone increases the levels of SP-A mRNA, whereas, at concentrations greater than 10(-8) M, the steroid is markedly inhibitory. In studies to define the molecular mechanisms for these effects, we observed that dexamethasone causes a dose-dependent stimulation of SP-A gene transcription, but paradoxically causes a dose-dependent inhibition of SP-A mRNA stability. In light of the well-characterized inhibitory effect of glucocorticoids on prostaglandin (PG) synthesis in a number of tissues, it was our objective in the present study to investigate the role of PGs on SP-A gene expression in human fetal lung in vitro and to determine whether the action of dexamethasone (greater than 10(-8) M) to reduce SP-A mRNA levels could be mediated by its effect to inhibit PG synthesis. We found that dexamethasone 10(-7) M) caused a marked decrease in the secreted levels of the PGE2 and PGF2 alpha, the prostacyclin metabolite, 6-keto-PGF1 alpha, and the thromboxane A2 metabolite, thromboxane B2. Indomethacin, which also caused a pronounced reduction in the levels of these secreted prostanoids, had a marked effect to reduce SP-A mRNA levels in human fetal lung in vitro. The inhibitory effects of indomethacin were associated with an 73% reduction in cAMP formation by the fetal lung in culture, and were prevented by simultaneous incubation with dibutyryl cAMP or with PGE2. PGE2 markedly increased cAMP formation by the human fetal lung tissue incubated in the absence or presence of indomethacin. Inhibitory effects of dexamethasone and indomethacin also were observed on two morphological indices of lung differentiation, alveolar lumenal volume density, and lamellar body volume density. PGE2 significantly increased lumenal volume density of the human fetal lung explants. The finding that the inhibitory action of dexamethasone (10(-7) M) on SP-A mRNA levels could not be prevented by simultaneous incubation with either PGE2 or dibutyryl cAMP and that dexamethasone had no apparent effect on cAMP formation by the fetal lung in vitro is suggestive that the action of dexamethasone (greater than or equal to 10(-8) M) to reduce SP-A mRNA levels is mediated at least in part by actions alternative to its inhibitory effects on PG synthesis.(ABSTRACT TRUNCATED AT 400 WORDS)